UA PA 3MTOJIOTHfl, 49, 1, 2015 


yffK 595.132:597.6 

POJIb rOJIOBACTHKOB 03EPHMX JlflryiUEK 
B PEAJIH3A4HH )KII3HEHHOrO IJHKJIA COSMOCERCA ORNATA 
(NEMATODA: COSMOCERCIDAE) 

© H. K). KHpHJiJioBa, A. A. Khphjijiob 

Hhcthtyt 3KOJioniH BojDKCKoro Gacceima PAH 
yji. KoM3HHa> 10, Tojibatth, 445003 
E-mail: parasitolog@yandex.rii 
IIocTynHJia 16.06.2014 

FlpoBe^eHO 3KcnepHMeHTajibHoe 3apa>KeHHe rojioBacTHKOB 03epHbix JiarymeK jihhhh- 
kbmh Cosmocerca ornata (Dujardin, 1845). H3yneH jihhhhohhbih 3Tan pa3BHTiui napa3H- 
tob in vitro. «IIpH>KHBaHHe» jihhhhok HeMaTOA b rojioBacTHKax OTMenajiocb nocne BTopoii 
jihhbkh (jihhhhkh III B03pacTa), KOTopaa oGbihho npoHcxoAHJia Ha 4 — 5 Jieub HX pa3BH- 
THfl. )KHBbie JIHHHHKH III B03paCTa B KHmeHHHKe TOJIOBaCTHKOB MaJIOnOABIDKHbl, HaXOJOIT- 
ch b yrHeieHHOM coctoahhh; hx flajibHenmee pa3BHTHe He nponcxoAHT. HaGjnoAaeTca no- 
CTeneHHan ojiiiMUHamni jihhhhok HeMaToq. BpeMfl ajiHMHHamiH jihhhhok C. ornata 3aBH- 
CHT OT CTaqHH pa3BHTHfl rOJIOBaCTHKOB. EbICTpee Bcex OCBo6o)KqaJlHCb OT JIHHHHOK 
HeMaTOA rOJIOBaCTHKH n03qHeH CTaAHH pa3BHTHfl. YcTaHOBJieHO, HTO pa3BHTHe JIHHHHOK 
C. ornata I—III B03pacTa h 3apa>KeHHe hmh aM<j)H6HH nponcxoAHT b bo qe. B 3KcnepiiMeH- 
Te jihhhhkh C. ornata III B03pacTa coxpamuiH >KH3Hecnoco6HOCTb b bo qe a o Mecaqa h 6o- 
jiee, He npeTepneBaa nocjieqyiomHX jihhck. HccjieqoBaHHe noKa3ajio, hto jihhhhkh C. or¬ 
nata He npiDKHBaiOTCfl b rojioBacTHKax 03epHbix JiarymeK. rojioBacTHKH, no-BHAHMOMy, 
BBICTynaiOT B pOJIH 3JIHMHHaTOpOB JIHHHHOK HeMaTOA- 

Kjnoueebie cjioea : HeMaTOAti, Cosmocerca ornata , jihhhhkh, Pelophylax ridibundus , 
rojioBacTHKH, CTaquii pa3BHTHa, CaMapcKaa JlyKa. 


HeMaToqa Cosmocerca ornata (Dujardin, 1845) othochtch k pacnpocTpa- 
HeHHbiM napa3HTaM FfajieapKTHKH, BCTpenaromuMcn y iimpoicoro Kpyra 6ec- 

XBOCTblX H XBOCTaTBIX 3CMHOBOAHBIX, npeCMBIKaiOmHXCH. OqHaKO OCHOBHbIMH 

xo3neBaMH cjiy)*caT GecxBOCTwe ajvnJmGHH (Yildirimhan et al., 2009; Dusen 
et al., 2010). 5Kn3HeHHt*iii ii,hkji HeMaTOAbi C. ornata ao HacToamero BpeMeHH 
He H3yneH. FfpeAnoJiaraeTCH, hto pa3BHTHe napa3HTa, KaK h Apymx npeACTaBH- 
TeiieH ceM. Cosmocercidae, ocymecTBJHieTCJi npjiMbiM nyTeM 6e3 ynacTHa npo- 
Me^cyTOHHbix xo3aeB (Anderson, 2000; Flynn’s..., 2007). 

B HaynHOH JiHTepaType cymecTByioT pa3Hbie AaHHbie o 3 apa^ceHHOCTH ro- 
HOBacTHKOB aM(J)H 6 HH HeMaTOAOH C. ornata . Taic, b paGoTax HHXjmeBa ( 2004 ) 
h MHHeeBoil ( 2006 ) coAepacaTca CBeACHHa 06 oGHapy^ceHHH 3Toro napa 3 HTa y 
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ronoBacTHKOB 03epHbix jiaryineK Mopaobhhckoh nonMbi CapaTOBCKoro boao- 
xpaHHJinma (CaMapCKaa JTyKa). B to tkc BpeMfl 6ojibmnHCTBO aBTOpOB, 3apern- 
CTpHpOBaBiiiHX C. ornata y B3pocjibix 03epHbix jiarymeK, OTMenaiOT OTcyTCT- 
BHe HHBB3HH TOJlOBaCTHKOB 3THM BHAOM TeJIbMHHTOB (^,y6HHHHa, 1950; KpH- 
HeBCKaa, 1961; Pe3BaHu,eBa, 2012; lOMarynoBa, JiHHHoe coo6meHHe). 

npOBe^eHHoe hbmh b 2010—2012 rr. roynemie B03pacTHOH CTpyKTypbi 
a^yjibTHOH rpynnHpOBKH reMHnonyjumHH C. ornata b tom >Ke caMOM 6 houcho- 
3e Mopaobhhckoh noSMbi rjxt npOBOAHJiH paGoTbi HHXJiaeB (2004) h MHHeeBa 
(2006), bmjibhjio OTcyTCTBHe 3apa}*ceHHfl TOJlOBaCTHKOB 03epHbix jwTymeK 
(90 3K3.) HeMaTOA^MH. TaKHM o6pa30M, BOnpOC HHBB3HH TOJlOBaCTHKOB HeMa- 
toa^mh C. ornata ocTaeTca AHCKyccnoHHbiM. 

rio3TOMy uejibio Hamero 3KcnepHMeHTajibHoro HCCJieAOBaHHfl CTano bbi- 
ABJieHHe pojih TOJlOBaCTHKOB O3epHO0 JiflryuiKH Pelophylax ridibundus (Pal¬ 
las, 1771) (Anura: Ranidae) b peajiraauHH 5KH3HeHHoro u,HKJia HeMaTOAbi C. or¬ 
nata. 


MATEPHAJI H METO^HKA 

C 26 hk)hji no 27 hiojia 2013 r. Ha 6a3e CTauHOHapa «Kojibu,OBCKHH» H3BE 
PAH (noc. Mopaobo) HCCJieAOBaHO 245 TOJlOBaCTHKOB 03epHbix juirymeK pa3- 
Hbix CTaAHH pa3BHTH>i H3 npOTOKH «CTyAOHKa» Mopaobhhckoh noHMbi Capa- 
tobckoto BOAOxpaHHJiHma (53°10'C—49°26'B). B HCCJieAyeMOH CTaijHH o6h- 
TaeT TOJibKO oahh bha aM(|)H6HH-xo3fleB C. ornata — 03epHaa jiaryiiiKa. Bee 
H3yneHHbie hamh rojiOBacTHKH OKa3ajiHCb He3apa>KeHHbiMH HeMaTOAaMH C. or¬ 
nata. napajuiejibHO c 3 thm npOBeAeHO 3KcnepHMeHTajibHoe 3apa>KeHHe rojiosa- 
CTHKOB aM(|)H6HH JIHHHHKaMH napa3HTOB. J\jlX 3apa>KeHHfl 6paJIHCb TOJIOBa- 
cthkh pa3Horo B03pacTa c yneTOM CTeneHH pa3BHTHfl KOHenHOCTefi (no: Kpn- 
neBCKon, 1961): rojiOBacTHKH paHHen CTaAnn pa3BHTHfl, He nMeiomne 
KOHenHOCTen, rojiOBacTHKn cpeAHen CTaAnn pa3BHTH*i c 3aAHHMH kohchhocta- 
mh n rojiOBacTHKH no3AHen CTaAnn pa3BHTHfl, nMeiomne nepeAHne n 3aAHne 
KOHenHOCTn. Bcero ajiji OKcnepHMeHTa ncnojib30BaHO 483 rojiOBacTHKa H3 
toto >Ke BOAoeMa (Ta6ji. 1). 

CaMOK HeMaTOA C. ornata , nojiyneHHbix ot 03epHbix jnirymeK, noMemajiH b 
BOA y> tac ohh coxpaHJuin 5KH3Hecnoco6HOCTb b TeneHHe 1 — 7 AHen (b cpeA- 
HeM — 3 cyT). JIhhhhkh ot KajKAon caMKn, BbreeAeHHbie b TeneHHe oahoto 
naca, noMemaJiHCb b bo Ay b oTAejibHbie nauiKH neTpn (4.0 cm), rjxe ohh npe- 
TepneBajin pa3BHTne. B jia6opaTOpHOM noMem^Hnn CTaunoHapa TeMnepaTypa 
b pa3Hbie ce 30 Hbi roAa (niOHb—ceHTa6pb) H3MeHfljiacb ot 12 ao 33 °C. TeMne¬ 
paTypa 4>nKcnpoBajiacb 4 pa3a b cyTKH jia6opaTOpHbiM TepMOMeTpOM JTT-2. 
npocjie>KeHO pa3BHTne 3126 jihhhhok C. ornata : 708 jihhhhok 1 B03pacTa 
(c MOMeHTa OTpo>KACHn^ ao nepBon jihhbkh), 683 jihhhhkh 11 B03pacTa 
(ot nepBon jinHbKn ao BTOpon) n 1735 jihhhhok III B03pacTa (nocjie BTOpon 

JlHHbKn). 

Pa3H0B03pacTHbie jihhhhkh C. ornata H 3 yHajincb b >khbom coctoahhh Ha 
BpeMeHHbix npenapaTax nyTeM BapbnpOBaHHfl KOJinnecTBa BOAbi Me^cAy npeA- 
MeTHbiM n noKpoBHbiM CTeKJiaMn. Ha6jnoAeHra 3a pa3BHTneM jihhhhok npoBo- 
Ahjih Ka>KAbie 1—2 h c noMombio MHKpocKona MBH-9 n un(|)poBon KaMe- 
pbi-OKyjnipa DCM-300. H3MepeHne jihhhhok npoBOAHJin nocjie nx npeABapn- 
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Ta6jinua l 

KojinnecTBo Hcnonb30BaHHbix b 3KcnepHMeHTe ronoBacTHKOB 03epHbix JiarymeK 
h jihhhhok HeMaTo# Cosmocerca omata pa3Horo B03pacTa 


Table 1. Quantity of marsh frog’s tadpoles and Cosmocerca omata larvae 
of different ages used in experiment 


CTajUIH pa3BHTH« 

JIhhhhkh C. ornata 

I B03pacTa 

JIhhhhkh C. ornata 

II B03pacra 

JIhhhhkh C. ornata 

III B03pacTa 

rojiOBacTHKOB 

N, 1 3K3. 

n, 2 3K3. 

N, 3K3. n, 3K3. 

N, 3K3. n, 3K3. 

He HMeiouine KOHenHO- 
CTen 

30 

188 

28 

162 

124 

620 

C 33JIHHMH KOHenHO- 
CTflMH 

34 

210 

30 

180 

107 

535 

C nepejiHHMH h 3a^HH- 
MH KOHeHHOCTflMH 

27 

160 

32 

198 

71 

355 


npHMenaHne. 1 N — kojihhcctbo Hcnojib30BaHHbix b onbue ronoBacTHKOB, 2 n — kojihhcctbo 
CKO pMJieHHbIX JIHHHHOK HdViaTOJI- 


TejibHoro yMepm,BJieHH>i HarpeBaHHeM, npH kotopom jihhhhkh BbinpflMjnuiHCb. 
Bcero H3MepeHO 248 jihhhhok napa3HTOB. PncyHKH jihhhhok C. omata Bbinoji- 
HeHbi c BpeMeHHbix npenapaTOB c Hcnojib30BaHHeM pncoBajibHoro annapaTa 
PA-7. 

J\jik 3KcnepHMeHTajibHoro 3apa5KeHHa rojiOBacTHKOB Hcnojib30BajiHCb 2608 
JIHHHHOK pa3HOrO B03paCTa (Ta6jl. 1). rojiOBacTHKOB pa3HbIX CTa^HH pa3BHTHH 
3apa^cajiH jiHHHHKaMH HeMaTO# pa3Horo B03pacTa, HaHHHaa c TOJibKO hto ot- 
pO>K#eHHbIX JIHHHHOK I B03paCTa H 3aKaHHHBaH #eBflTH#HeBHbIMH JiHHHHKaMH 

III B03pacTa. JIhhhhok HeMaTO# Ka^oro B03pacTa ! CKapMJiHBajiH Ka>K#OMy ro- 
jiOBacTHKy HH^HBH^yajibHO b KOJiHnecTBe 5—7 3K3. 3a npoueccoM 3apa>KeHHa 
BejiCH nocTOHHHbiii KOHTpojib no# 6nHOKyji^pOM MBC-10. KpOMe OKcnepHMeH- 
TajibHoro CKapMJiHBaHH^ jihhhhok C. omata rojiOBacTHKaM, HaMH npoBepeHa 
B03M0>KH0CTb eCTeCTBeHHOrO npOHHKHOBeHHH HeMaTO^ B X03fleB. JJjin 3T0r0 
rojiOBacTHKOB Ka>K#OH CTa#nn pa3BHTHn noMemajiH b OT^ejibHbie cmkocth (no 
10 rojiOBacTHKOB) c JiHHHHKaMH C. omata III B03pacTa (no 30 3K3.). 3Kcnepn- 
MeHTajibHoe 3apa^ceHHe npOBO#HJiH b CTeKJWHHbix eMKOcrax o6bcmom 
0.5 — 1 ji npn TeMnepaType jia6opaTOpHH 24—28 °C. BcKpbiTHe rojiOBacTHKOB 
npOH3BO^HJiH Ha 1, 3, 5, 7, 9, 11 h 13 #eHb. 

HaMH npOBe#eH OKcnepHMeHT no HCCJie#OBaHHio npo#OJi>KHTejibHOCTH 
5KH3HH JIHHHHOK C. Omata III B03paCTa. JJfln 3T0r0 0#H0B03paCTHbie JIHHHH¬ 
KH HeMaTO# (noJiyneHHbie b TeneHHe 12 h) b KOJinnecTBe 10 — 15 3K3. noMe- 
majincb b Bo#y b 3aKpbiTbix naniKax rieTpH 6e3 #ocTyna npflMoro cojihch- 
hoto CBeTa npH TeMnepaType Jia6opaTOpHH CTaunoHapa. Bcero b OKcnepn- 
MeHTe HcnoJib30BaHO 120 jihhhhok C. ornata. KoHTpOJib npOBO#HJiH Ka>K#biH 
#eHb. 


1 aapa^ceHna Hcnonb30BajiHCb 0,HH0B03pacTHbie jihhhhkh C. ornata : jihhhhkh I B03pacTa, 

oTpo>K£eHHbie caMKaMH HeMaTo# b TeneHHe 1 h, jihhhhkh II B03pacTa, nojiyneHHbie nocne nepBOH 
jiHHbKH b TeneHHe 1 — 2 n h hhhhhkh III B03pacTa — nocne BTopon jihhbkh b TeneHHe 12 n. 
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PE3YJIbTATbI 


B ycjiOBHJix Hamero OKcnepHMeHTa mm HaGnio^ajiH bmxoa jihhhhok h3 ah- 
ueBMx oGojiOHeK BHyTpH MaTKH caMKH C. ornata , h jihhhhkh, He 3a#ep)KHBa- 
acb, cpa3y >Ke bmxoahjih bo BHeuiHiOK) cpe,zjy nepe3 ByjibBy. JlHHbKa jihhhhok 
C. ornata KaK BHyTpH ahucboh oGojiohkh, TaK h b MaTKe caMKH napa3HTa HaMH 
He OTMeneHa. TaKHM o6pa30M, b mhhom cjiynae HMeeT MecTO HOpMajibHoe ah- 
ue^cHBOpo^eHHe. 

TOJlbKO HTO OTpO^eHHbie paG^HTOBH^Hbie JIHHHHKH HeMaTO# nOABH)KHbie, 
Henp03panHbie c jibho Bbipa)*ceHHbiMH CBeTonpejiOMjnnomHMH c(J)epHHecKHMH 
BKJiK)HeHraMH — 3anacoM nHTaTejibHbix BeujecTB, no3BOJijnoiu;HM jihhhhkbm 
pa3BHBaTbCH (npeTepneBaTb jihhbkh) h coxpaHJiTb >KH3Hecnoco6HOCTb npOAOJi- 
^cHTejibHoe BpeM^. TojiOBa jihhhhkh c TpeMJi Bbipa^ceHHbiMH ryGaMH. BHyr- 
peHHee CTpoeHHe Bbipa^ceHO HeneTKO (pHC. 1, A). npOMepbi jihhhhok HeMaTO# 
npe^CTaBJieHbi b Ta6ji. 2. Ha 2-e cyT b jiHHHHKax c(J)epHHecKHx bkjhohchhh 
CT aHOBHTC^ MeHbme; xoporno 3aMe™a rjiOTKa pa6^HTH^Horo THna, neTKO bm- 
pa^ceHO nepe^Hee B3£yrae tjiotkh (Me^HajibHbiH 6yjib6yc). YBejiHHHBaeTCfl 
AJIHHa JIHHHHOK, HX LUHpHHa, yzyiHHJieTCfl XBOCT (pHC. 1, E; Ta6ji. 2). 

Ha 3-h cyT nponcxo^HT nepBaa JlHHbKa jihhhhok (pnc. 1, B). JIhhhhkh npe- 
BpailjaiOTCfl B 4)HJI^pHeBH^HbIX. KOJIHHeCTBO C(J)epHHeCKHX BKJHOHeHHH yMeHb- 
maeTca no cpaBHeHHio c npe^bi^ymHMH cyTKaMH; pa3Mepbi jihhhhok ysejiHHH- 
BaiOTca, rjiOTKa CTaHOBHTCH TOHbuie, nepe^Hee B3,zjyTHe tjiotkh He Bbipa^ceHO 
(pnc. 1, B; Ta6ji. 2); ry6bi npocMaTpHBaiOTCJi c TpyzjOM. B Hanajie BTOpOH nojio- 
BHHbi Tejia CTaHOBHTca 3aMeTHbiM nojiOBoii 3anaTOK (pnc. 2, E). Ha 4-e cyT b 
J iHHHHKax IT B03pacTa c(J>epHHecKHe BKJHoneHHJi HeMHoroHHCJieHHbi; ry6bi He 
pa3JiHHHMbi. OTMenaeTCfl <|)0pMHp0BaHHe 4 —6 Kpyrjibix o6pa30BaHHH — ap- 
Ka^Hbix KJieTOK (arcade cells) BOKpyr tjiotkh nepe# HepBHbiM KOJibuoM. Ha- 
Gjno^aeTCJi BTOpaa JlHHbKa — othotjihbo bh^hm 2 KyTHKyjibi (pnc. 1, Pj. 

K KOHuy 4-x— Hanajiy 5-x cyT BTOpaa JlHHbKa 3aBepmaeTCfl. Ha 5— 6-h jxem> 
y jihhhhok xoporno npocMaTpHBaiOTCJi 8 apKa^Hbix KJieTOK; hx hhcjio h pacno- 
jio^ceHHe HeH3MeHHO (pnc. 2, B; 3). B 3a,zuieH nojiOBHHe Tejia npocMaTpHBaeTCH 
nojiOBOH 3anaTOK. no cpaBHeHHio c jiHHHHKaMH I B03pacTa xboctoboh KOHeu, 
JIHHHHOK III B03paCTa y^JIHH^eTCJI npHMepHO BRBOe (Ta6jl. 2), CTaHOBHTCfl 
OCTpbIM. /],BHraTeJIbHa^ aKTHBHOCTb JIHHHHOK OHeHb BbICOKafl. 

npH pa3BHTHH JIHHHHOK C. OViiata I - III B03paCT0B npOHCXO^HT yBejinne- 

HHe ^JIHHbl H IHHpHHbl Tejia; TJIOTKa yZJJIHHJieTCfl H HCTOHHaeTC^; XBOCT y^,JIH- 
H«eTCH h CTaHOBHTca ocTpee; ry6bi, neTKO BbipajKeHHbie y jihhhhok I B03pacTa, 
y jihhhhok II B03pacTa pa3JiHHaiOTc^ cjia6o, a y jihhhhok III B03pacTa He npo- 
CMaTpHBaiOTCJi (pHC. 1 — 3; Ta6ji. 2). Cjie^yeT otmcthtb, hto jihhhhkh nepBbix 
,zjByx B03pacT0B ^ep^caTC^ Ha ^He, a jihhhhkh III B03pacTa aKTHBHO njiaBaiOT b 
npHnoBepxHOCTHOM cjioe bo^bi. 


Kjiioh jxim onpe^ejieHH^ jihhhhok C. ornata I—III B03pacT0B 

Kjiioh cocTaBJieH jxnn onpe^ejieHHfl B03pacTa CBo6o,zjHO)KHBymHx jihhhhok 
C ornata. FIoji jihhhhok mhhmx CTa^HH pa3BHTH5i He H^eHTHC^HUHpyeTCJi. 

1 (2). JlHHHHKa pa6,aHTOBHaHaji. TojiOBa c TpeMfl ry6aMH. Ctomb neTKO OT^ejie- 
Ha ot tjiotkh. TjioTKa c Bbipa^ceHHbiM Me^HajibHbiM 6yjib6ycoM, nepe- 


52 



Phc. 1. ricpcziHHH h 3a/iHHH KOHUbi npc^HHBa3HOHHbix jiHMHHOK Cosmocerca ornata . 

A — jiHHHHKa I B03pacTa, 1-e cyT; B — JiHHHHKa I B03pacTa, 2-c cyr; B — 1-a jiHHBKa, 2-e— 3-h cyT; r — JiH¬ 
HHHKa II B03pacTa, 4-e cyT. an — apKa^HBie kjictkh, an — aHyc, z.no — niOTKa, zy — ry6w, 36 — 3 a^HHH 6yjit- 
6yc, k — KHnie i imrK> jik — jiHHOHHaa cSpacBiBaeMaa KynrKyjia, m 6 — MC^HajiBHBTH 6ynb6yc, hk — HepBHoe ko- 

JTBUO, Cm — CT0M3. 

Fig. 1. Anterior and posterior parts of preinfective larval stages of Cosmocerca ornata. 
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-£ Ta6jiHi^a2 

ripoMepti jihhhhok Cosmocerca ornata I—III B03pacT0B 


Table 2. Measurements of I—III larval stages of Cosmocerca ornata 


IIpH3HaK, MM 

I B03paCT 

n B03paCT 

III B03paCT (55 3K3.) 

Ha 5—6 -h aeHb 

1-H RQHb (47 3K3.) 

2-h aeHb (53 3K3.) 

3-h £eHb (44 3K3.) 

4-H tfeHb (49 3K3.) 

/JjiHHa 


0.42—0.68* 

0.63—0.80 

0.76—0.89 

0.87—1.08 

0.84—1.25 



0.547 ± 0.009** 

0.726 ± 0.006 

0.822 ± 0.004 

0.972 ± 0.006 

1.084 ± 0.013 

IIlHpHHa 


0.018—0.020 

0.019—0.021 

0.020—0.023 

0.022—0.025 

0.023—0.027 



0.0192 ± 0.0001 

0.0203 ± 0.0001 

0.0211 ± 0.0002 

0.0232 ± 0.0001 

0.0249 ± 0.0002 

CTOMa 


0.009—0.010 

0.010—0.011 

0.013—0.015 

0.014—0.016 

0.018—0.020 



0.0094 ± 0.0001 

0.0105 ± 0.0001 

0.0140 ± 0.0001 

0.0153 ± 0.0001 

0.0192 ± 0.0001 

TjioTKa 

fljiHHa 

0.09—0.10 

0.10—0.11 

0.12-0.14 

0.15—0.18 

0.17—0.21 



0.095 ± 0.001 

0.107 ± 0.001 

0.131 ± 0.001 

0.164 ± 0.001 

0.192 ± 0.002 


IIlHpHHa 

0.009-0.011 

0.010—0.011 

0.007—0.008 

0.007—0.008 

0.007—0.008 



0.0102 ± 0.001 

0.0103 ± 0.0001 

0.0075 ± 0.0001 

0.0074 ± 0.0001 

0.0074 ± 0.0001 

3a^HHH 6yjib- 

fljiHHa 

0.020—0.022 

0.024—0.029 

0.030—0.038 

0.039—0.042 

0.040—0.047 

6yc 


0.0213 ± 0.0001 

0.0266 ± 0.0001 

0.0348 ± 0.0002 

0.0412 ± 0.0001 

0.0434 ± 0.0002 


IIlHpHHa 

0.009-0.011 

0.011—0.014 

0.015—0.018 

0.016—0.018 

0.014—0.018 



0.0106 ± 0.0001 

0.0127 ± 0.0001 

0.0166 ± 0.0001 

0.0172 ± 0.0001 

0.0162 ± 0.0002 

HepBHoe kojibuo 

0.005—0.006 

0.006—0.007 

0.008—0.009 

0.010—0.011 

0.010—0.012 



0.0057 ± 0.0001 

0.0065 ± 0.0001 

0.0084 ± 0.0001 

0.0106 ± 0.0001 

0.0114 ± 0.0001 

IIojioboh 3a- 

^JiHHa 



0.011-0.014 

0.012—0.015 

0.015—0.019 

HaTOK 




0.0128 ± 0.0002 

0.0133 ± 0.0001 

0.0174 ± 0.0002 


IIlHpHHa 



0.003—0.004 

0.004—0.005 

0.006—0.008 





0.0034 ± 0.0001 

0.0046 ± 0.0001 

0.0072 ± 0.0002 

Xboctoboh KOHeq 

0.083—0.088 

0.090—0.093 

0.096—0.100 

0.110-0.130 

0.140-0.160 



0.0852 ± 0.0002 

0.0916 ± 0.0001 

0.0982 ± 0.0001 

0.126 ± 0.0001 

0.151 ± 0.0004 


npHMenaHHe. * — min—max, ** — X ± m x . 













Phc. 2. JIhhhhkh Cosmocerca ornata I — III B03pacTa. 

A -JIHHMHKa I B 03 paCTa, B - JIHHHHKa II B03paCTa, B - JIHHHHKa III B03paCTa. m - nOJlOBOH 3aHaTOK, xe - 

xboctoboh KOHeu. OcTajibHbie o6o3HaneHHfl Te >Ke, hto m Ha pwc. 1. 

Fig. 2. I— III larval stages of Cosmocerca ornata. 
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Phc. 3. Ilepe/jHHH h 3a^HHH kohijm jihhhhok III B03pacTa Cosmocerca ornata. 

A — 5-e cyT; B — 6-e cyT. 06o3HaHeHHJi Te »ce, hto h Ha pnc. 1. 

Fig. 3. Anterior and posterior parts of third stage larvae of Cosmocerca ornata. 


meiiKOM h 3aAHHM 6yjib6ycoM. JIHHHHKa c MHoroHHCJieHHbiMH cBeTonpe- 
JIOMJI5HOLU;HMH C(J)epHHeCKHMH BKJIIOHeHHflMH. IIojioboh 3anaTOK He npo- 

CMaTpHBaeTC^. Xboct c 3aKpyrjieHHbiM kohijom. 

.JIHHHHKa I B03paCTa (pnc. 2, A). 

2 (3). JIHHHHKa 4>HJI^pHeBHAHa^. 

3 (4). TySti cJia6o BbipaaceHbi. CTOMa oxzjejieHa ot tjiotkh He neTKo. RiioTKa 

TOHKan, yAJiHHeHHa^. Xboct KOHHHecKHH c 3aocTpeHHbiM kohhom. Cbcto- 
npeJIOMJIHIOmHe C(J)epHHeCKHe BKJIIOHeHHfl B JIHHHHKaX HeMHOTOHHCJieH- 
Hbi. Bo BTopoft nonoBHHe Tena jihhhhok npocMaTpHBaeTCfl nonoBOH 3ana- 

TOK. 

.JIHHHHKa II B 03 paCTa (pHC. 2, E). 

4 (3). TyGbi Hepa3JiHHHMbi. CTOMa Bbromyrafl, y3Kaa 6e3 hctkoh rpaHHiibi c 

tjiotkoh. rjioTKa TOHKaa, yAJiHHeHHa^. Xboct ajihhhbih, ocTpbrn. Cbcto- 
npejiOMJi5HOLHHe ccjiepHHecKHe bkjhohchh^ b jiHHHHKax BCTpenaioTCH e^H- 
hhhho. BoKpyr tjiotkh nepeA HepBHbiM KOJibqoM xoporno 3aMeTHbi 

8 Kpyrjibix o6pa30BaHHH (apKa^Hbie kjictkh). 

.JIHHHHKa III B03paCTa (pnc. 2, B ). 

B cjiynae thScjih caMKH napa3HTa c HaxoAfliijHMHCfl b Hen ^khbbimh jihhhh- 
KaMH nocjieAHHe ocTaBajincb BHyTpH. 3 th jihhhhkh I B03pacTa BHyTpH nornO- 
men caMKH He jihhajih. BbimeAuiHe jihhhhkh orannaJiHCb 6ojiee KpynHbiMH 

pa3MepaMH (0.82-1.13 mm) no CpaBHeHHK) C JIHHHHKaMH, OTpOK^eHHblMH HCH- 

BblMH CaMKaMH. 
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Ta6jinua 3 

3KcnepHMeHTanbHbie jjaHHbie 3apaaceHH0CTH ronoBacTHKOB 03epHbix narymeK 
pa3Horo B03pacTa JiHHHHKaMH HeMaTO^ Cosmocerca oniata III B03pacTa 

Table 3. Experimental data on invasion of marsh frog’s tadpoles of different age 
by III larval stage of Cosmocerca oniata 


CTajlHfl pa3BHTHfl rOJIOBaCTHKOB 


^eHb 

tapaTKC- 

HHfl 

He HMeiomne 

KOHe'iHOCieii 

C 3ajlHHMH 
KOHC'IHOCIXMH 

C nepe^HHMH H 3a#HHMH 
KO Htf *1 HOC 1M M VI 


N, 1 oco6h 

3H, 2 % 

N, oco6h 

311, % 

N, oco6h 

311, % 

1 

14 

100 

13 

100 

8 

100 

3 

23 

34.8 ± 10.2 

23 

56.5 ± 10.7 

10 

30.0 ± 15.3 

5 

18 

22.2 ± 10.1 

18 

38.9 ± 11.8 

14 

14.3 ± 9.7 

7 

24 

16.7 ± 7.8 

15 

26.7 ±11.4 

10 

0 

9 

17 

0 

16 

25.0 ± 11.2 

11 

0 

11 

13 

0 

12 

8.3 ± 8.3 

9 

0 

13 

15 

0 

10 

0 

9 

0 


npuMenaHHe. 1 N — kojihhcctbo Hccne^oBaHHbix aM<j)H6HH, 2 3H — 3KCTeHCHBH0CTb HHBa3HH. 


ripn TeMnepaType jiaGopaTOpHH 27—28 °C 1-a JiHHbKa nponcxo^HJia Ha 
2-e cyr, 2 -h JiHHbKa — Ha 3 —4 cyT. npH t = 24—25 °C l-io jiHHbKy jihhhhkh 
npeTepneBaiOT Ha 3-h cyT, a 2-io — Ha 4—5-e cyT. npH TeMnepaType Bbirne 
30 °C jihhhhkh G ornata noni6ajiH. Cne^yeT otmcthtb, hto npH TeMnepaType 
HH^Ce 12 °C JIHHHHKH HeMaTOfl COXpaHHJIH HCH3HeCnOCo6HOCTb, HO HX pa3BHTHfl 
He npoHCxo^HJio. 

H3yneHHe npo,a;oji>KHTejibHOCTH 2CH3HH jihhhhkh C. ornata III B03pacTa no- 
Ka3aJ10, HTO JIHHHHKH HeMaTOfl COXpaHHJIH aCH3HeCn0C06H0CTb B BO^e £0 Mecfl- 

ua, He npeTepneBan flajibHeiimero pa3BHTHH. npH3HaKH nHmeBoro noBe,aeHHfl 
(rjiOTaTenbHbie #BH>KeHHji tjiotkh) He Ha6jiio,zjaK)TCfl, nnmeBapHTejibHafl chc- 
TeMa jihhhhok 3aMKHyTaa. 

Pe 3 yjibTaTbi OKcnepHMeHTa no CKapMJiHeaHHK) jihhhhok G ornata rojiOBa- 
CTHKaM 03epHbix jiarymeK noKa3ajiH, hto «npH)KHBaK)TCJi» TOJibKO jihhhhkh 
H eMaTO^ III B03pacTa (nocjie BTOpOH jihhbkh), HaHHHaa c 4 —5-ro jxhh hx pa3- 
BHTHfl nOCJie 0Tp05K^eHHH (Ta6jl. 3). JIHHHHKH I H II B03paCT0B B TOJlOBaCTHKaX 
o6Hapy>KHBajiHCb cpa3y nocjie CKapMJiHBaHHJi, a yace k KOHuy 1 cyT ot MOMeH- 
Ta 3apa^ceHHH Bee rojiOBacTHKH oceoGoac^ajiHCb ot napa3HTOB. 

Hccjie^OBaHa B03M0KH0CTb ecTecTeeHHoro npOHHKHOBeHHH jihhhhok 
C. ornata b rojiOBacTHKOB nyTeM noaca^KH pa3H0B03pacTHbix rojiOBacTHKOB b 
Bo^y, co^epacamyK) jihhhhok HeMaTOfl III B03pacTa. Cnycra 5 —8 h jihhhhkh 
C. ornata He o6Hapy)KHBajiHCb b BO^e, a npH bckpmthh rojiOBacTHKOB b hx kh- 
meHHHKe OTMeneHbi >KHBbie jihhhhkh. 

npH HCCJie^OBaHHH rojiOBacTHKOB Ha 1 cyT ot MOMema 3apa)KeHHfl mm pe- 
rncTpnpOBajiH hx 100 % 3apaaceHHe 5 khbmmh JiHHHHKaMH C ornata. HaHHHaa 
c 3-ro aha ot MOMeHTa 3apaaceHra, BCTpenaeMocTb jihhhhok HeMaTozt b tojio- 
BacTHKax pe3KO CHH>KaeTCfl (Ta6ji. 3). OTMeneHa ojiHMHHaura 6ojibmeii nac™ 
jihhhhok G ornata. )KHBbie jihhhhkh napa3HTa b KHHienHHKe rojiOBacTHKOB 
Majiono^BH)KHbi, Haxozt^TC^ b ymeTeHHOM coctohhhh; hx ^ajibHeiimee pa3BH- 
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me He npOHexo^HT. K KOHuy OKcnepHMeHTa (HaHHHaa c 9 nun ot MOMeHTa 3 a- 
pa)KeHH5i) ronoBacTHKH, He HMeioujHe KOHenHOCTeii, ocBo6o>KAaK)TC5i ot jihhh- 
hok HeMaTO,a (Ta6ji. 3). Y ronoBacTHKOB cpe^Heii CTa^nn pa3BHTHa (c 3b^hhmh 
KOHeHHOCTHMH) JIHHHHKH peTHCTpHpOBaJIHCb Ha 11-H A^Hb OT MOMeHTa 3apa- 
)KeHHfl. Ha 13-h ,zjeHb Bee ronoBacTHKH otoh CTa,ztHH pa3BHTra OKa3ajiHCb He3a- 
pa)KeHHbiMH. HaHMeHbma^ «npH>KHBaeMOCTb» jihhhhok C. ornata OTMeneHa y 
ronoBacTHKOB no3,aHeH CTa^HH pa3BHTHH, HMeiomnx nepe^HHe h 3a,ztHHe ko- 
HenHOCTH. y>Ke Ha 7-h ,aeHb ot MOMeHTa 3apa^ceHH« ronoBacTHKH otoh rpynnbi 
CTaHOBHJiHCb cboGoahmmh ot napa3HTa (Ta6n. 3). 


OECYflCflEHHE 

Pe3yjibTaTbi Hamero 3KcnepHMeHTajibHoro nccjie^OBaHH^ jihhhhohhoto 
3Tana pa3BHTH>i C ornata CBH^eTejibCTByiOT, hto y ototo BH^a HeMaTOA pa3BH- 
rae jihhhhok npOTeKaeT no OTKpbiTOMy THny (LUyjibu;, rB03,zjeB, 1970), npH ko- 
TOpOM H3 JIHIja BblXO^HT JIHHHHKa I B03paCTa H RO HaCTynJieHHJI HHBa3HOHHO- 
cth (jihhhhkh III B03pacTa) pa3BHTHe npOHexo^HT bo BHeoiHeH cpe,zte. 

Pa 3 BHTHe jihhhhok C. ornata 3Bbhcht ot TeMnepaTypbi. C noBbimeHHeM 
TeMnepaTypbi pa3BHTHe jihhhhok HeMaTO^bi y6biCTpaeTCfl. npH npeBbimeHHH 
onTHMajibHon TeMnepaTypbi pa3BHTHfl (24—28 °C) mm Hadjiio^ajiH ra6ejib jih¬ 
hhhok napa3HTa. 

npoBeAeHHbie nccjie^OBaHHH no npoaoJDKHTejibHOCTH )kh3hh jihhhhok, co- 
£ep)KaHHK) hx b ycjiOBrax ^e^HUHTa BJiara, OKcnepHMeHTajibHOMy 3apa>KeHHio 
rojiOBacTHKOB CBH^eTejibCTByiOT 0 tom, hto pa3BHTHe jihhhhok C. ornata H 3a- 
pa^ceHHe 3eMHOBO,n;Hbix HeMaTO^aMH ototo BH^a npOHCxo^HT b borq. npH 3 tom 
HHB a3HOHHbiMH ABJifliOTCfl jihhhhkh III B03pacTa (nocjie RByx jiHHeK). FloMemeH- 
Hbie b BO^y c jiHHHHKaMH C. ornata III B03pacTa rojiOBacTHKH 03epHbix jiarymeK 
Bcex CTa^HH pa3BHTH^ 3apa^cajiHCb napa3HTaMH, hto no^TBep^aeT bo3mo>k- 
HOCTb npOHHKHOBeHH^ HeMaTO# b xo3aeB ecTecTBeHHbiM nyreM. B npnpoAHbix 
>Ke ycjiOBHJix 3apa^ceHHe rojiOBacTHKOB He npOHCxo^HT. BepojiTHO, 3 to CBjnaHO 
c pacnpe^ejieHHeM jihhhhok C. ornata pa3Horo B03pacTa h rojiOBacTHKOB b toji- 
m,e BO^bi. HHBa3HOHHbie jihhhhkh III B03pacTa njiaBaiOT b npHnoBepxHOCTHOM 
cjioe bo^m, a rojiOBacTHKH ^ep^caTC^ b TOJime BO,ztbi h y jxhzl. B ycjiOBrax >Ke Ha- 
rnero OKcnepHMeHTa rojiOBacTHKH 03epHbix jiaryineK h jihhhhkh C. ornata III 
B03pacTa 6buiH noMemeHbi HaMH Ha o^hh ypOBeHb b MajioM o6beMe bo^m, 
BCJie^cTBHe Hero h nporaonuio 3apa)KeHHe. JIhhhhkh I h II B03pacT0B Moryr no- 
na^aTb b rojiOBacTHKOB (b KanecTBe nHmeBbix o6i>eKTOB hjih BMecTe c nHmen), 
nocKOJibKy TaK)Ke ^ep^caTc^ ^Ha. BBnjxy KpaTKOBpeMeHHoro Haxo^eHra jihhh¬ 
hok 3thx B03pacT0B b rojiOBacTHKax (KaK noKa3aji 3KcnepHMeHT), HaM He yzta- 
jiocb hx o6Hapy)KHTb b rojiOBacTHKax, Hccjie^OBaHHbix H3 npHpo^bi. 

Hccjie^OBaHHH npH^cHBaeMocra jihhhhok C. ornata b rojiOBacTHKax pa3Hbix 
CTa^HH pa3BHTHH noKa3aJio, hto 6bicTpee Bcex ocBo6o)K^ajiHCb ot jihhhhok He- 
MaTO,a rojiOBacTHKH no3,aHeH CTa^HH pa3BHTHJi, HMeiomne nepe^HHe h 3a^Hne 
KOHeHHOCTH. BepOflTHO, 3T0T (J)BKT CBfl3aH C TeM, HTO nOCJie OTpaCTaHHJI Bcex 
KOHeHHocTefi nepe^ oKOHHaHneM MeTaM0p(J)03a jihhhhkh GecxBOCTbix aM(j)H- 
6hh nepecTaiOT nHTaTbca, hx nHmeBapHTejibHbiii TpaKT nojiHOCTbio onnmaeT- 
ca, npoHcxo^HT yMeHbmeHHe ero ajihhbi c pe30p6u,HeH nacTH TKaHeft (Carver, 
Frieden, 1977; Viertel, Richter, 1999). 
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PaHee noica3aHO, hto ^mnonorun rojiOBacTHKOB MemieTCJi b 3aBHCHMOCTH 
ot nmaHra, a nmaHHe jihhhhok 3m^u6uu nocTO^HHO H3MeHJieTC5i b npouecce 
hx pocTa h pa3BHTra (Altig et al, 2007). T onoBacTHKH 6ojibiHHHCTBa bhuob 
SecxBOCTbix aM(J)H6HH, b tom HHCJie h 03epHbix jiarymeK, nmaiOTCfl pacTHTejib- 
hoh nHiueii, nepH(J)HTOHOM h ueTpHTOM (Ky 3 bMHH, 1999, 2012; Altig etal., 
2007). )KejiyzjOK ronoBacTHKOB He o6oco6jieH ot ujihhhoto KHineHHHKa, noo- 
TOMy immeBbie komkh 6biCTpo npoxouflT no nHmeBapHTejibHOMy TpaKTy. 
B 3tom cjiynae cojumaa KHCJiOTa He KOHueHTpHpyeTCJi b 3 tom OT^ejie nmueBa- 
pHTejibHOH CHCTeMbi (Viertel, Richter, 1999). B3pocjibie 3 eMHOBOAHbie nma- 

IOTCJI )KHBOTHOH nHII^eH H HMeiOT HeTKO 060 C 06 jieHHbIH >KeJiyAOK (Ky3bMHH, 

1999; Altig et al., 2007). npn pa3BHTHH jihhhhok 03epHbix jwrymeK OTMeneHO 
H3MeHeHHe b CTpoeHHH Bcex OT^enoB nnmeBapHTejibHOH CHCTeMbi, b nacTHO- 
CTH yCJ10)KHeHHe apXHTeKTOHHKH Cpe^HeH KHIHKH, yTOJimeHHe CJIH3HCTOTO 
cjioa, yBejiHneHHe bmcotbi bopchhok h t. u. (Jlo^cHHHeHKO, IHenHOBa, 2010). 
KpOMe toto, BbuiBJieHbi B03pacTHbie pa3JiHHH*i b cocTaBe (J)epMeHTOB )KejiyuoH- 
HO-KHiueHHoro TpaKTa. y ronoBacTHKOB h ceroneTKOB 03epHbix jnirymeK npH- 
cyTCTByiOT H30(J)0pMbi (jjepMeHTOB, OTcyTCTByiomne y B3pocjibix ocoGeii (Ohu, 
2001). 

OneBH^HO, hto TaKHe KapunHajibHbie <|)H3HOJioro-6HOXHMHHecKHe npeo6pa- 
30BaHH5i Bcero opraHH3Ma rojiOBacTHKa b npouecce MeTaMOp(J)03a He no3BOjm- 
k)t npH>KHBaTbCfl jiHHHHKaM C. omata b rojiOBacTHKax 03epHbix jwrymeK. Ta- 
khm o6pa30M, no pe3ynbTaTaM Hainero 3KcnepHMeHTajibHoro HCCJieuoBaHHfl 
pOJib ronoBacTHKOB 03epHbix ji^ryineK b peajiH3auHH )KH3HeHHoro unKJia C. or- 
nata cbouhtca k 3JiHMHHauHH jihhhhok napa3HTa pa3Horo B03pacTa. 

nojiyneHHbie OKcnepHMeHTajibHbie uaHHbie noKa3ajiH, hto rojiOBacTHKH 
03epHbix jiarymeK MoryT 3apa^caTbCH HHBa3HOHHbiMH jihhhhkbmh C. omata 
(III B03paCT), HO npH>KHBaHHH JIHHHHOK He npOHCXO^HT. FlpeUCTaBJDieTCfl aKTya- 
jibHHM, BCJieucTBHe niHpOKoro pacnpocTpaHemra KaHHH6ajiH3Ma cpeun aM(^H- 
6hh (Ky3bMHH, 1999, 2012), H3yneHHe bo3mojkhocth nepeuann HHBa3HOHHbix 
jihhhhok C. omata ot rojiOBacTHKOB B3pocjibiM oco6am 03epHbix jHirymeK. 
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ROLE OF THE MARSH FROG TADPOLES IN THE LIFE CYCLE 
OF COSMOCERCA ORNATA (NEMATODA: COSMOCERCIDAE) 

N. Yu. Kirillova, A. A. Kirillov 

Key words’, nematodes, Cosmocerca ornata , larval stages, Pelophylax ridibundus , tadpo¬ 
les, developmental stages, Samarskaya Luka. 

SUMMARY 

Experimental infestation of the marsh frog tadpoles with the Cosmocerca ornata (Du- 
jardin, 1845) larvae was conducted. In vitro development of the first, second and third lar¬ 
val stages of the helminth were studied. Tadpoles of different age were infested both i) by 
feeding larvae to them and ii) by placing them in containers simultaneously with the C. or¬ 
nata larvae. In both cases dissection revealed the presence of living larvae of the nematode 
in the tadpoles’ intestines. Despite their motility and activity, the I and II larval stages we¬ 
re not invasive; they never persisted inside the tadpoles’ digestive tract. In 4—5 days after 
the second molt, a temporary persistence» was observed. Living larvae were in suppres¬ 
sed condition, motility lowered, further development never occurred. In 3 days occurrence 
of the III stage nematode larvae lowered drastically. Gradual elimination of the most part 
of C. ornata larvae was observed. Elimination rate depended on the tadpole developmental 
stage. Later tadpole stages (those that had already developed arms and legs) were the 
first to get rid of the nematode larvae — on 7-th day after the infestation. On the 9-th day 
tadpoles of the early stage (those without limbs) got rid of the larvae. Larvae persisted for 
the longest time in the intestines of middle-staged tadpoles (with the hind legs) — up to 
13 days. 


60 



